Background Patient navigation is increasingly being directed at adolescent and young adult (AYA) patients. This study provides a novel description of differences in AYA cancer pa-
identified as a potential avenue for addressing the unique circumstances of AYAs with cancer.
Patient navigation is a tailored healthcare delivery and support strategy used to help patients coordinate healthcare services [7] . Typically, a patient navigator helps to guide patients through the complexities of the healthcare system to access needed services. Patient navigation has been applied in many settings to address the healthcare needs of underserved populations [8] , especially in cancer care. AYAs with cancer may benefit from patient navigation in particular as many patients in this age group find themselves caught in a healthcare divide between pediatric and adult care [9] [10] [11] .
AYAs are often considered a homogenous group despite considerable variation in developmental age (defined by Arnett as adolescence, emerging adulthood, and young adulthood) between the ages of 15 and 39 years [12, 13] . Across developmental ages, there are likely differences in how patients prefer to interact with a patient navigator and in the types of navigation services they desire. For example, younger AYAs ages 18-29 report needing assistance with information and supportive care needs more than AYAs ages 30-40 [14] .
Other needs, such as fertility services, are unique to AYAs with cancer and are consistently acknowledged by AYAs as important [15] [16] [17] [18] .
In Utah, there are almost 1000 AYAs diagnosed with cancer annually, and approximately 80% are treated within one of two major healthcare systems. The Huntsman Cancer Institute (HCI) is part of the University of Utah, whereas Intermountain Healthcare (IH) has 22 hospitals throughout the state and includes Utah's only pediatric oncology clinic, Primary Children's Hospital. In late 2016, HCI and IH launched the Huntsman-Intermountain Adolescent and Young Adult Cancer Care Program, with the goal of providing patient navigation to all AYAs with cancer in Utah. Prior to the start of this program, we interviewed AYA cancer patients about their preferences for patient navigation. Because little is known about how preferences for patient navigation services vary among AYAs with cancer by age [19] , our goal was to identify age-specific patient navigation preferences based on developmental age-adolescence, emerging adulthood, and young adulthood-to ensure the delivery of developmentally appropriate patient navigation in this new program [12, 13] .
Methods
This analysis is part of a larger study examining the patient navigation preferences of AYAs with cancer in Utah. The University of Utah's Institutional Review Board approved this research. Informed consent was obtained from all individual participants included in the study.
Participants and Data Collection
Eligible patients were diagnosed with cancer between ages 15-39 and had completed at least one month of treatment. They were identified through chart review, existing research protocols, and recruitment posters placed at pediatric and cancer hospitals in Utah from October 2015 to January 2016. The majority of participants were approached during clinic visits to confirm eligibility and obtain informed consent. Seven participants from a previous research study were approached and consented over the phone. Semi-structured interviews with all participants were conducted either in person or by phone.
Interviews included questions about demographics, cancer characteristics, and participants' cancer experience. Participants were also asked to describe their needs during and after treatment with regard to a patient navigation program. The patient navigator was defined to participants as Bsomeone who is available for you to contact with questions related to your cancer, healthcare, or other types of services.^Interviews were recorded, transcribed, and quality checked. Of the N = 47 patients who were approached for participation, N = 43 patients were enrolled and N = 4 were lost to follow-up, leaving N = 39 who completed interviews (participation rate 90.7%).
Demographic and Cancer Characteristics
Demographic and cancer characteristics were collected at the end of the interview and included current age, gender, annual household income, race/ethnicity, health insurance, marital status, language spoken at home, age at diagnosis, years since diagnosis, and cancer diagnosis.
Developmental Age at Diagnosis
We defined developmental age at diagnosis according to Arnett's theories of adolescence, emerging, and young adulthood [13] . According to Arnett, adolescents ages 15-18 years derive much of their identity from peers and usually live at home with parents [13] . Emerging adults, ages 19-25, do not fit a normative pattern of development [12, 13] . Instead, they often start families, pursue education, and work at different times during this period [13] . A hallmark of emerging adulthood is exploration and identity formation [12, 13] . Compared to their younger counterparts, young adults ages 26-39 are more frequently parents, have started on their long-term career path, and are married or partnered [12, 13] . Participants were classified into one of three categories based on their age at initial diagnosis: adolescents (15) (16) (17) (18) 
Data Analysis
Descriptive statistics were calculated for demographic and cancer characteristics using Fisher's Exact and one-way ANOVA tests to compare the proportions and means of participant data by developmental age in Stata version 13. Qualitative data were analyzed through two cycles of iterative, grounded theory methods to generate categories, themes, and subthemes. Three members of the research team read the interviews and memoed first impressions of the data. Then, 20% of the interviews were coded by three members of the research team in two iterations for a final coding agreement of 99.7%. In the first coding cycle, 60 subthemes were created using in vivo coding, a qualitative method that uses participants' own words. In the second coding cycle, ten descriptive themes were created via axial coding to organize subthemes. Axial coding is a grounded theory technique used to compare and contrast the characteristics and attributes of themes [20] . Themes were iteratively reviewed to create definitions, boundaries, and reduce overlap. Similar themes were organized into four broad categories of patient navigation preferences: Format, Support, Healthcare, and Resources. Qualitative analysis was performed in NVIVO version 11.
Finally, differences in the positive or negative endorsement of patient navigation preferences were examined by developmental age (15-18, 19-25, 26 -39 years). In Table 2 , all subthemes are reported by age and accompanied by illustrative quotes as relevant. A positive endorsement (+) was defined as any request for a specific navigation service or support. For example, Bmy idea of a navigator would be to call me to check up on what I'm doing…^A negative endorsement (−) was defined as a participant indicating they would not want to use a particular service or the navigator's support in certain ways. For example, BI wouldn't want [the navigator] making choices for me.^Themes where both positive and negative endorsement were identified were coded as mixed (+/−).
Results

Demographic and Cancer Characteristics
The average time since initial diagnosis for all age groups was 4.5 years (SD = 5.1). Emerging adults were the furthest from diagnosis at an average of 7.0 years (SD = 7.9) whereas adolescents were 5.5 years (SD = 6.2) and young adults were 3.3 years (SD = 2.9). Young adults reported a higher annual household income (69.6%, > $50,000) than adolescents (25.0%) and emerging adults (12.5%, p = 0.01, Table 1 ). More young adults were currently married (82.6%) than emerging adults (50.0%) and adolescents (25.0%, p < 0.01). Lymphoma (62.5%, adolescents), sarcoma (37.5%, emerging adults), and breast (30.4%, young adults, p < 0.01) were the most common cancers in this sample (Table 1) .
Format
Navigator role Both the adolescent and young adult age groups thought a patient navigator should Bfight for^them or act as an advocate during active treatment, while emerging adults did not discuss this idea (Table 2) . Adolescents wanted to interface directly with the navigator instead of asking a parent or healthcare professional for access to navigation services. Young adults wanted the navigator to be an advisor on questions to ask their healthcare team or to inform them about services (e.g., fertility preservation). All age groups felt uncomfortable asking their medical team about issues they perceived as Brandom questions^or not directly related to their cancer treatment and were worried about seeming Bneedy.Â YAs felt they had many questions over the course of treatment, especially concerning finances, home life, and insurance, which went unasked and unanswered because they were uncomfortable broaching non-medical issues with their healthcare team. AYAs thought a navigator could bridge this divide by raising questions patients feel uncomfortable bringing up on their own.
A few other age-specific differences emerged regarding the navigator role. Both adolescents and emerging adults thought a navigator could help to normalize their experience by reinforcing that other patients had similar questions and by validating their concerns. Emerging and young adults wanted the navigator to provide expectations before treatment commences and to be a neutral third party who could act as a sounding board for decision-making.
Communication Mode Participants expressed both positive and negative endorsement regarding a variety of communication modes with the navigator. Adolescents and emerging adults wanted face-to-face meetings with the navigator especially at the beginning of the relationship. While most young adults wanted face-to-face meetings, some were concerned about the potential inconvenience of meeting with a navigator in person. After establishing a relationship, in-person interaction was not always seen as necessary among participants. Preferences for mode of communication (e.g., phone, text, postcard, email) varied widely, with some adolescents and emerging adults stating they did not regularly check email, whereas young adults preferred email. All age groups, however, agreed that phone calls were important. Many participants were comfortable with exclusively digital forms of communication like texting, messaging within electronic medical record systems, video, and web chat. Convenience of communication was also discussed, with several participants indicating that they wanted to be able to contact the navigator outside of regular working hours.
Timing of interaction All age groups wanted access to patient navigation during all phases of treatment and thought the navigator would be particularly helpful in supporting them during periods of healthcare transition (e.g., starting a new treatment, entering survivorship). All age groups had interest in working with a navigator while transitioning to survivorship and wanted the navigator to check in regularly, both during and off treatment. Some adolescents wanted the navigator to strike a balance between the frequency of regular check-ins and becoming overbearing. 
Support
Emotional, Social, and Peer All age groups wanted emotional encouragement from the navigator throughout treatment (Table 3) . However, other aspects of emotional, social, and peer support varied by developmental age. Both emerging and young adults thought the navigator should help them to Bfeel less alone^in their cancer experience whereas this was not discussed by adolescents. Young adults were the only group to request formal referrals to psychological support services from a navigator. In particular, this desired support among young adults included a need to discuss the Blife and death^nature of cancer and for someone to talk to outside of their family. While less common, a few emerging and young adults negatively endorsed emotional support from a navigator because they felt uncomfortable disclosing their emotions to Ba stranger.F amily Participants felt the focal point of the navigator's role in connecting with family members was to support 
Healthcare
Insurance and Finances Insurance and financial supports were frequently discussed across all age groups (Table 3) . Adolescents and emerging adults wanted the navigator to explain how their treatment was paid for using insurance. Emerging and young adults wanted to review their medical bills with the navigator, have Bstep-by-step^explanations of payments, and requested that the navigator help them access financial assistance for daily living expenses (e.g., travel, childcare, household costs). Young adults requested financial assistance to pay for treatment.
Survivorship and Late Effects Across age groups, participants who were off therapy and further from diagnosis felt disconnected from their cancer experience and wanted the navigator to share updates on results of clinical trials, survivorship information, and late effects. All age groups felt as though regular contact with the navigator when they completed treatment would help them feel supported and part of the wider cancer community. Adolescents felt especially disconnected because they did not remember the specifics of their treatment regimen or follow-up care plan after treatment. Only young adults wanted the navigator to provide information about fertility preservation before treatment and infertility after treatment.
Care Coordination All age groups envisioned the navigator as a Bsingle point of contact^who could direct questions to the right clinician or service. Both adolescents and young adults thought that a navigator could help with communication between busy healthcare providers and systems, particularly if they were receiving care at multiple institutions. Specifically, AYAs preferred to contact the navigator for non-emergent issues and questions first before trying to reach their busy medical team.
Resources
Information needs The most frequently requested resource from a navigator was providing information on non-medical concerns (Table 3 ). All age groups wanted a navigator as a convenient contact to answer and screen simple questions, or help direct AYAs to the right person to answer those questions. Emerging and young adults wanted the navigator to facilitate access to local non-medical resources (e.g., exercise programs) and encourage patients and survivors to use them.
Education Only adolescents endorsed support with their education from the navigator. They wanted assistance working with schools during treatment or help with homeschooling, and also thought a navigator could help to connect them with college applications and scholarships relevant to cancer patients.
Discussion
To our knowledge, this is the first study to describe variation in AYAs' navigation preferences using Arnett's developmental age classifications of adolescence, emerging, and young adulthood. Our findings build on earlier research that has identified gaps in care for AYAs with cancer including clinical (e.g., low clinical trial enrollment) [21] , financial (e.g., lack of insurance, financial hardship) [22] , and psychosocial needs (e.g., social isolation, post-traumatic growth versus stress) [23] . Using Arnett's developmental age groups to guide our qualitative analysis expands existing research by interpreting how stage of development influences AYAs' preferences for interacting with a patient navigator and the specific navigation services they desire. As more oncology programs are developed to meet the needs of AYAs with cancer [9] , evaluations such as ours are essential to ensure these programs best address patient concerns.
Overall, our results demonstrate that AYA cancer patients and survivors have distinct preferences for the role of a patient navigator in their care. Unique developmental differences included that younger AYAs reported a direct need for assistance with school and wanted basic information about insurance. In contrast, older AYAs described more concerns about their family's well-being and finances. Some services were endorsed by all age groups. For example, regardless of age, AYAs want navigation support throughout the cancer continuum from initial diagnosis through survivorship. All age groups wanted support and encouragement from a navigator and were comfortable communicating both in person and virtually. Taken as a whole, these findings demonstrate that AYAs with cancer see a role for a patient navigator in their care and that providing developmentally tailored support for AYAs is an important consideration for navigators and patient navigation programs.
Providing navigation services to AYAs may require creative formats and schedules. Our participants emphasized that establishing trust with AYAs through initial face-to-face interactions at the beginning of treatment is essential for a new patient navigator interaction. Also, due to time constraints, some participants expressed reluctance to schedule a separate meeting with a navigator and preferred navigation to be integrated into regularly scheduled appointments. Such a format may require the navigator to reach out to patients first rather than waiting for them to self-refer. Navigators targeting AYAs should be comfortable using a variety of communication methods including text message and email, as well as meeting patients in person during medical appointments. Moreover, our findings underscore the need for patient navigators to be responsive to AYAs' schedules and competing life demands. Specifically, our sample wanted to be able to contact patient navigators outside of office hours and via a variety of communication platforms (e.g., text, email).
While access to emotional, social, and peer support was highly valued overall, an area of need consistently reported by our participants, regardless of age, was childcare. There is evidence that younger women may be less compliant with their cancer treatment due to the competing demands of childcare [24] . While navigators cannot directly provide childcare services, this does point to an important role of navigators in directing patients to community services that may be able to address such needs. Moreover, in working with the AYA population, it is essential that navigators be aware of and prepared to address the needs of caregivers and dependents of AYAs as family situations and types of caregivers (e.g., parent, friend, and spouse) vary during adolescence, emerging adulthood, and young adulthood.
A growing body of literature exists on the fertility and infertility support needs of AYAs. However, in our sample, only AYAs diagnosed as young adults discussed issues around fertility. We suspect that this could be a result of a potential lack of patient and provider education and communication on fertility issues, especially among younger AYA patients who may not be perceived as needing reproductive counseling [25] . In addition, the adolescents and emerging adults we interviewed were further on average from diagnosis than the young adults, which could potentially explain these differences as fertility concerns may be more salient for patients closer to treatment. Also, as the average age of young women at birth of first child in the USA is in the young adult age group at 26 [26] , fertility issues may impact young adults more acutely than younger age groups who may not yet be trying to start a family. We suggest that future research explore age-related differences in fertility navigation needs and consider patients both on and off therapy to ascertain how their needs may change over time.
Insurance and finances were the most frequently cited themes for healthcare support, positively endorsed by all age groups. Compared to adolescents, who wanted general explanations of what insurance is and how it works, older AYAs wanted more detailed information about medical bills, insurance payments, and financial assistance. Emerging and young adults also requested navigator support for assistance with finding resources to help with rent, bills, and groceries. Financial independence and accepting personal responsibility are pivotal characteristics of emerging and young adulthood [13] , but a cancer diagnosis often results in financial burden and employment limitations for patients. Patient navigators may have to be particularly sensitive in assisting this age group with resource support.
We acknowledge that our age categories are generalized, and it is possible participants may function outside of their respective adolescent, emerging adult, or young adult age groups. In addition, the sample encompassed a broad range of experiences and each age group included participants who were less than a year from diagnosis and receiving active treatment to several participants who had been in survivorship for a decade or more. As participants were on average 4.5 years from diagnosis and had to have been at least 1 month into their cancer therapy to enroll in the study, survivor bias may have influenced the type of format or support services that participants requested. For the current report, we were unable to examine differences in preferences by time since diagnosis, but we suggest that as an important consideration for future studies of AYAs' navigation needs. That said, participants in our sample who had aged out of their age group at diagnosis or who were off therapy appeared to be better able to reflect on their treatment experience as a whole. Some participants felt disconnected from their cancer experience and requested information on survivorship needs such as late effects.
Despite these limitations, our analyses provide an important framework for developing navigation programs in AYA oncology. Since the Adolescent and Young Adult Oncology Progress Review Group was initiated in 2006, the number of AYA-focused programs in the USA has grown, but many have been constrained by limited budgets and a lack of metrics by which to measure success [9, 27] . Those interested in starting an AYA oncology program might begin with a low-cost intervention like patient navigation as a first step in establishing unique AYA services. Future assessments of AYA navigation services' impact on barriers to care, disease outcomes, and healthcare utilization [28] should employ an agespecific model to fully capture improvements and needs among the entire AYA age group. In addition, the young adults in our sample tended to be closer to diagnosis than adolescents and emerging adults, which may explain why this age group reported more specific concerns around fertility and finances. While outside of the scope of the current report, these findings demonstrate that navigation programs targeted to AYAs should consider not only the unique age differences, but potential difference by time since diagnosis in providing services to their patients.
As this study demonstrates, the needs of AYAs are many and varied. While navigators may not be able to meet all AYA needs alone, they can assist AYA patients and survivors in finding and accessing appropriate resources. Overall, AYAs in our sample preferred highly individualized attention. As such, it is important to recognize possible time and resource constraints on patient navigators as the needs of AYAs with cancer can be complex. Programs with large AYA populations who are considering patient navigation should establish realistic caseload limits and should consider using developmental stages as a guide for defining boundaries of patient navigation services. For instance, when working with young adults, navigators may focus more of their attention on financial support, whereas when working with adolescents, they may want to spend more time screening education needs. In addition, tailoring patient navigation services to age-specific preferences may help navigators to better meet the needs of their AYA patients while providing cost-savings for programs with limited resources.
Patient navigators, nurse/patient coordinators, and other supportive care professionals are well-poised to identify needs, values, and communication styles of their AYA cancer patients and survivors. While some navigation needs span the AYA age range (e.g., childcare and information needs), certain supports are pertinent to specific developmental ages (e.g., education) and should be addressed accordingly. This research provides important information about patient navigation preferences by developmental age to inform targeted navigation services throughout treatment and survivorship.
